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Abstract

Aim: Ophthalmic surgeons prefer not to use expired intraocular lenses (IOL) in routine surgery mainly because of the feared risk of intraocular infection due to
microbiologically contaminated IOL. In this pilot study, we aimed to evaluate the microbiological contamination of IOL in their packages with expired dates.
Material and Method: This was a cross-over study in a university setting. Twenty-four IOL samples beyond their expiration dates, from four different manufac-
turers, were included in the current study. Swab samples were taken from the inner surface of the outer pouches and the surface of the outer box of the IOL.
The I0OL itself was inoculated directly to thioglycollate broth. The fluids containing the IOL were inoculated into BACTEC aerobic and anaerobic blood culture
vials. All culture vials were sub-cultured and smears from all culture vials were stained by Gram's stain. Following the incubation period, during which growth
was obtained on culture plates and blood culture vials, the colonies were identified by species based on colony morphology, Gram staining, and assimilation
features using the BBL Crystal Gram-positive Identification Kit (Becton Dickinson, USA). Results: Staphylococcus epidermidis, capitis, and aureus were identi-
fied in the inner surface of the outer pouches of the packages in 4 IOL. Staphylococcus epidermidis was identified in the outer surface of the box of one IOL.
Discussion: Only 4 of the 24 10L packages beyond their expiration dates were contaminated microbiologically. There was no contamination on the IOLs devices
themselves. The results suggest an unrealistic fear of ophthalmic surgeons for intraocular infection with the use of an expired |OL. Further studies including the
chemical and physical stability, infrared and ultraviolet spectroscopy, nuclear magnetic resonance spectroscopy, refractive index, elemental analysis, surface
microscopy, and biocompatibility may identify what changes might take place in expired IOL besides microbiological contamination.
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Introduction

All invasive procedures involve contact by a medical device or
a surgical instrument with a patient’s sterile tissue or mucous
membranes. A major risk of all such procedures is the introduc-
tion of pathogenic microbes leading to infection.

Failure to properly disinfect or sterilize equipment may lead to
transmission via contaminated medical and surgical devices.
While ethylene oxide (EO) may not be the least toxic steril-
izing agent for the corneal endothelium™and is also thought
to be a causative factor in toxic anterior segment syndrome
(TASS)?, it is still the most common sterilizing agent for medical
devices that are sensitive to heat or gamma irradiation treat-
ment.> Compared to other techniques, EO has some advantages
(it penetrates medical packaging and many plastics, it is com-
patible with most medical materials, and has a cycle easy to
control and monitor) and disadvantages (it has potential haz-
ards to staff and patients, needs an aeration time, and is toxic,
carcinogenic, and flammable).* Packs of sterile instruments or
materials that are to be stored for more than a week are double
wrapped in packaging that is impermeable to water. The date
of sterilization is clearly marked on the outer wrapper. Expira-
tion dates vary with packaging materials, but a general guide-
line is two months from the date of sterilization. Commercially
available plastic dust covers will extend the shelf life to 6-12
months.® EO sterilization has an expiration date like every ster-
ilization technique, but results from a university microbiology
laboratory showed that the contents remained sterile for years
after their expiration dates.®

Ophthalmic surgeons prefer not to use expired intraocular
lenses (IOL) in routine surgery because of the risk of intraocu-
lar infection with the microbiologically contaminated IOL, yet
there have been no reports in the literature to answer the ques-
tion clearly: How realistic or scientific is this fear? Thus, we
have conducted a pilot study to evaluate the microbiological
contamination risk of the IOL and their packages beyond their
expiration dates.

Material and Method

The study was performed in adherence with the tenets of the
Declaration of Helsinki and was approved by the Turgut Ozal
University local ethics committee. Twenty-four expired IOL
samples, from four different manufacturers, were included in
the current study. Of the 24 kits, 19 were in dry medium, while
5 were in liquid medium. The length of time passed after the
expiration dates of the IOL are shown in Table 1. Sampling and
sample transfer process on the culture media were performed
using aseptic technique under operating room conditions.”
Swab samples were taken from the inner surface of the outer
pouches and the surface of the outer box of the lens, and the
lenses were inoculated directly to thioglycollate broth (Figure).
The swab samples were taken using sterile swab tubes (Copan,
Italy) moistened with 1 ml of sterile 0.9% NaCl. The directly
inoculated thioglycollate broths were transported to the micro-
biology laboratory using the required process, and the broths
were incubated at 37°C for 7 days. Following the incubation
period, without regard to blurring, all broths were cultivated on
chocolate agar (Oxoid Australia, Sydney), 5% sheep blood agar,
and Eosin Methylene Blue (EMB) agar (Salubris, Turkey); smears

Table 1. Brand marks and production dates.

Trademark Lot no Expiration Date

4052960806 2010-6

4009110805 2010-5

?Eg‘;}fsyem“' Optics 4230280808 2010-8
5210530805 2010-5

5814311104 2014-04

590755-165 2010-03

411226-462 2011-5

Dr. Schmidt Micrpolex 463456-119 2011-12
332357-132 2012-08

572868-147 2013-10

A13230A000875 2011-09

A13225A0000833 2011-07

Ggg’%BB AO1370A0000039 2010-05
A13215A0000213 2011-07

A13225A0000815 2011-07

10604748008 2011-12

20908935068 2014-5

fQLCON AcrySof 20907967044 2014-04
20907967057 2014-04

20708427081 2012-09

Figure. Swab samples were taken from the inner surface of the outer pouch (A)
and the surface of the outer box located on the lens (B), and the lens itself was
inoculated directly to thioglycollate broth (C).

Table 2. Colonizing agents
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from the liquid media were stained by Gram’s stain (2).8 The
culture media were assessed for growth daily for seven days.
The same sampling procedures were performed for the lenses
in the liquid medium as for the dry lenses. The fluids in the
lens were inoculated into BACTEC aerobic and anaerobic blood
culture vials. After inoculation the culture vials were loaded into
a BACTEC 9120 (BD Diagnostic Systems, Sparks, MD) instru-
ment. All the study culture vials were incubated for seven days.>
10 After seven days of incubation, regardless of positive alarms,
all culture vials were sub-cultured on chocolate agar, 5% sheep
blood agar, and EMB agar. Smears from all culture vials were
stained by Gram’s stain. After confirming that there was no
growth on plates, these results were considered negative.
Following the incubation period during which growth was ob-
tained on culture plates and blood culture vials, the colonies
were identified by species based on colony morphology, Gram
staining, and assimilation features using the BBL Crystal Gram-
positive Identification Kit (Becton Dickinson, USA).

Results

Microbiological contamination at the inner surface of the outer
pouches (Figure-A) was identified in 4 of 24 I0L. But only 2 of
the IOL box outer surfaces (Figure-B) were found to be contam-
inated microbiologically. There was no contamination on any
IOL itself (Figure-C). Common microbiological colonizing agents
of the samples taken from the outer pouches and the surface of
the outer box of the IOL are shown in Table 1.

Discussion

Ophthalmic surgeons prefer not to use expired IOL in routine
surgery because of their fear of intraocular infection risk due to
microbiologically contaminated IOL. In addition, there may be
changes in the mechanical and optical properties of an expired
IOL. To the best of our knowledge, this is the first study to
assess the microbiological contamination of IOL beyond their
expiration dates. Although there are not enough reports in the
literature about expired 10L, starting from the microbiological
analysis of the expired I0L, further studies may help answer
this question: Can these expired IOL be used after re-steriliza-
tion? If we can find an answer, lowering the costs of cataract
surgery with re-sterilization of expired IOLs may ease the Vi-
sion 2020 goals of WHO™" especially in developing and under-
developed countries.

The majority of bacteria causing endophthalmitis after cataract
surgery in Western countries are Gram-positive microbes, ob-
served with varying frequency in reported series. Bacteria most
commonly identified in endophthalmitis after cataract surgery
in many Western countries may include coagulase-negative
staphylococci (Staphylococcus epidermidis), Staphylococcus
aureus (including methicillin-resistant S. aureus), B-hemolytic
streptococci, and Enterococcus faecalis among Gram-positive
organisms; Gram-negative rods, including Haemophilus influ-
enzae; and Pseudomonas aeruginosa among Gram-negative
microorganisms.'? In our study, microbiological agents seen in
IOL with expired dates were Staphylococcus epidermidis, capi-
tis, and aureus. It seems that Staphylococcus ssp. are the ma-
jor microbiological group to contaminate expired IOL; they also
play an important role in the contamination of other surgical
instruments and in causing endophthalmitis.’®

The expiration date of sterilization is directly related to the
packaging. In our study, microbiological contamination at the
inner surfaces of the outer pouches was identified in 3 of 24
IOL. But only 2 of the lens box outer surfaces were found to be
contaminated microbiologically and this is possibly related to
the inner pouches of the packages. There was no contamination
on any IOL. Double wrappers seem to decrease the passage of
microbiological agents to the IOL.

For effective sterilization, selection of packaging material plays
an important role apart from sterilization parameters. The
packaging material must be permeable enough for ethylene ox-
ide and moisture to enter the package and also for air escape
but must be impermeable to bacteria and other contaminants.
The packaging material must not be deformed or its porosity
altered by pressure variations during vacuum cycles. All plas-
tic films used for wrapping should be evaluated on their ability
to allow reasonable permeation of EO gas, moisture, and air
before and after sterilization. Permeability is one of the most
important criteria. Not only must the sterilizing agent be able
to permeate the package, but the packaging material must also
have sufficient breathability to permit release of toxic residues
(e.g. ethylene oxide residual gas). Additionally, the porosity and
bond strength (the seal, or bond, between two packaging sub-
strates) must be sufficient to maintain package integrity. For
proper and safe EO sterilization of medical devices, packaging
materials and sterilization parameters go together. They need
careful monitoring and selection.'

There are many other factors important in the storage stabil-
ity of an IOL besides microbiological contamination. According
to the FDA, the storage stability of the IOL is important and
stability tests made at regular intervals should include the pa-
rameters of permeability, chemical and physical stability, light
transmittance, extractables, physical property profile, average
molecular weight, molecular weight, infrared and ultraviolet
spectroscopy, nuclear magnetic resonance spectroscopy, melt-
ing point, solubility in water, refractive index, elemental analy-
sis, surface microscopy, biocompatibility, and heat deformation
temperature. Special importance should be given to monitor-
ing change in mechanical and optical properties, because ag-
ing may be used as supporting evidence of stability. Stability
results obtained at the storage temperature (the room tem-
perature for the packaged I0L) of the device is the basis for the
establishment of an expiration date.'®

So what are the benefits of re-sterilization? According to the
World Health Organization (WHO), 285 million people are es-
timated to be visually impaired worldwide: 39 million are blind
and 246 million have low vision. Globally, uncorrected refrac-
tive errors are the main cause of moderate and severe visual
impairment. Cataracts remain the leading cause of blindness in
middle- and low-income countries and about 90% of the world’
s visually impaired live in low-income settings. The number of
people visually impaired from infectious diseases has been re-
duced in the last 20 years according to global estimates, but
cataract rates remain the same and cataracts remain one of
the preventable or curable causes of 80% of all visual impair-
ment.'® We must note that manual small incision cataract sur-
gery (SICS) is the most cost-effective and suggested technique
to prevent cataract-associated blindness in developing coun-
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tries and IOL are the most costly component.'” Lowering the
costs may also help to reach VISION2020 goals."”

The major limitation of our study was that we only assessed the
microbiological contamination. Optical and mechanical proper-
ties should also be studied. Electron microscopy and spectros-
copy should be added to show the infrastructural changes in
the expired IOL. Another limitation was the assessment of con-
tamination only in laboratory conditions. Animal experiments
with the implantation of the expired IOL should be investigated
further.

In conclusion, only 4 of the 24 |OL packages beyond their ex-
piration dates were contaminated microbiologically. Further
studies including the chemical and physical stability, infrared
and ultraviolet spectroscopy, nuclear magnetic resonance spec-
troscopy, refractive index, elemental analysis, surface micros-
copy, and biocompatibility may identify what changes might
take place in expired I0L besides microbiological contamina-
tion. Furthermore, these studies may also include all ophthalmic
devices other than IOL.
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